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(57) Abstract 



PROBLEM TO BE SOLVED: To enable jitter removal 
and clock recovery processing without using a 
phase-locked loop(PLL) circuit 

SOLUTION: For a server 10, an A/V stream 11 is 
encoded and transmitted via a network 20, which 
contains jitter, to a client 30 as a transmission 
packet For the client 30, jitter removal is 
performed by a jitter removing buffer 33, whle 
using the time stamp of the transmission packet and 
a decoding dock 35 of the client himself. Then, 
respective data packets are outfitted to a 
synchronizing buffer 36 for scheduled time and 
suppled to an A/V decoder 37, according to the 
velocity of the A/V stream. At this time, by 
monitoring the position of the synchronizing buffer 
36 while defining the half position of the 
synchronizing buffer 36 as a reference position, 
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[11*51] 94&*9>'? 3 f-9b®*{ci&ii1zkfil 
frLT, '>t£< fcfc loro^y-CT^K'^UTftKW 

T, 

ffilESg2Z>^;y7TK#!&£Hfc7*-*^y h fcfulE 

«1" 5 £ i t -f - 5 11*5 1 fcE«© 9 p v * £» 

3*9*- * ©« t SuiB ^ 9-f r v h figure lt v> 5 9 

a y9v>9v y9i3^>9<o^.h<r>^\i^W^^\z.^\z. 
i-5 1 i fc J: o r&S £ ft£ n t i -fa nt#i 1 

r= (p2-pl) /T 

Cfc£U rtt»l"-K p2ipIB#*.e>iXfc»|IOTT? 

7*— * £ SrStritft©^— ^^3/ Y*%-y hv—9& 

T, 40 

S^A^^^-^i^JtifcLT, *r©*S*K£<5 

i,vr*y-v^-y i^stifcisrafc, i(nE3S4*^fc^ 
- v I* SrffiSv'y * y 77*6 ffl7J LTlW 

[|f*g 6 1 ffi&Vy 9 |*£/< ?7 7 ©*ff8ft trKft so 



y 9m.Ws^~h f'S^v tufEa-S- v-^-r ^ ©/t&© ? 
y *J&#£PI®1-£ £ t iT 3It*5 5 fcEH© 

^py^iw«m 

[tt#57] fitTSB*y ^-^y^jfc&B:, 
6 9 ay 9 

[if *5 8 ] UflE* ^7-^^ *$#Si, IETF y 7 
/^-fAgfT'oM/l' (ETP) fcLfctfo-CjIfflSJx 
5^ t £#$ti1-£»*56 fcffi*©* p y9mffifc 

[»*59] nWf-9^9-y Mi, STK/b |>a^l 
LfcPoTiE*? >!7-^±SrlWlS^5^r>'f^e 

mm*yvy-9i^~9^9-y hzzm ur-«p» 

9WBi? y * y 7 t fe * *l 5 hu l£f - # 
y h S:A/veHH611K«t*&r 5 mMit->< yy?t, 
fufEA/V^^g^lb^ * * 3 fc A 7 1 A <0 j> 

Setatt^- v-^ A <rj n y 9 9 4 A # *? \s 9 4> & fflTj ^ 
tbS^iroffi^-iat^^Hfcx-^^T-y hro^-YAJx 

or, iWE-^y # ?77 t*%mmmc* ?7 7 

A©^ o y ^ A* P -y 9 ^ p y i'lS 

left© y Tfr94 At-f^/ti>a7^>XTi„ 

[000 1] 

•7— ^4if©*y f*7—:?&4M/ry TAsfsfis mm 

i-, ^y h!7-^-^y^©^±Xt^^9-1'T>- h/-y— 
^fflX'(D94 i>9mWZ:ft51t$><D9ny9mS}ffi® 

[0 0 0 2] 

[^S5©a#] >f V*-*y fXVIP (Internet Proto 
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-r 77 yy 3 ^tziT k ^ 5 S*^rH4 

3> K7-^^Lfcf^^ hjrT' (PC : 

^<nW&TV*ffik s RTF?*? Yy7% 

3 C TCP/IP* h=>w±, ry/u (puii) j 

LT*«T?i>S fl ^©J:5ft^t^ttftft3#ifc«r 

fctt* »9^^K7)ftV^ a«3ft f/r>- (Pus 

[0 0 0 3] IP*yf!7-*«SJii-*^3?*Atf^ 
-r */tr5>»r/u^yAofc»tf>^ftB*© H^i 

^■fe^, Sff^^^Py?tt#©^5y h7t-A 

ft l* (Ditto, 3oo^if/jiraiijS^iSEL-cv>5 0 i# 

l©ffiH*3^ tfX (QoS) £>i&SI"CS>5o 2#icopg 

Hi s IP^y M7— ^±o^:>K ■ hi?— •=>K-5/^ 
tOaljEXft (^y£) ^fcSr MPEG^Xf-A 

isti/^TA^ h y -a srtt-s^r s - 1 tt^m-ch 

Rfltt, C«HWUSB) i^7^7>F 

g) fc<0|B-e«)^ P 5>*0>T-& OWHXIt : time dri 

ft) T-fe5 B H#|WaE»f4, ^7^7yh©79-7^ so 



«HEi"^ 3> t V ^ 5 |H9 1 112 ^ IETF (IntemetE 

ngineering Task Force) tipTSfPfiSfbTl^!, 

[0004] zvmmnmmwmm^mft&ffift, 

y V— ^"HS^n h = ^ (RSyp : Resource Reservation 
Protocol) > f^7^7y^-t^ (Differe 
ntial Service) , "vA^f- - • y-^jV • J*^ 

(MPLS : Wu It i-Prot^co 1 Label Switching) ft 

imm<r>%%<r>jm\^ tt0!>2o09ini (2 

*B^Pp3S^3Sg^P^M) tROfttpfcfttatigs 
[000 5] 

**W;&s&a. r^^py^Hti^^^^?^ 

*) 27 ,000 .000<&ft£Sr#o-t ft ft ttl^6 a 
^tftfett. fcmxhV-J* (IS) ^ftiSlOQms*tf±^ 
p^7^MJ-A (PS) <D$ft7GQnsrmX+!kZZ> 0 P 

stt^^r, ^Dy^i^^^p^^ti (sc 

R) irl?tfnS 0 TS«c*5V^T, *ftW:yp^5^^nsr 
(PGR) kWtttlZ* SCjR (^^tf^PCR) 

■■e*tta&*b6fcttiitt, scr (^fcupcR) 

STC (WfA^^A^P^^I : ^iicO^SW <7)IE 
Ll^S:^1- 0 *^T?{i, r^STCfiltt, SCR (*^fiPC 
R) as*atL<f±^§JiftJttt##{fcK1I«)STC^ 

[0 0 0 6] r^)©^ «-g^£H<0STCH\ SfELfcSCR 
s (ifcttPCRs) Srfeffl VX*\<D?4 K fem 
il^iz-ystmrti^s, r<7>J:5ftra 
«r»rt;i-6fcft^AfflWft*«fett, (PL 
L) Sr^N-S-iT'fcSo r©Jt3ft*tt*^v^feix5P 
LLflD»f^©»j||Btt, IS0/IECH^S*13818-l^"Generic 

Coding of Moving Pictures and Associated Audio In 
formation: Systems " (1995¥^) fcjLffll-r fctfTf 
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5„ rrTfli. PLLW»fffrciy^«*(Ci-5fcftlC, 
a«UfcSCEs (SfcflPCRs) <7>^^l±@^©ft*KPS 

*tt, •t^&SrS'ftLfcitWSCRs (SfcttPCRs) ©ffl 
ilWflfcOi^frBvvrKaSih.S. i©fc«>, SCRs 
(PCRs) ©£fcs?y*tt, PIltfSitSjitBs'^ttlB 

V h t f— ^Mfcfe^S-t© i 5 fc* n y ^JBjK*©* 
NM©MRt. «*Ffc4oTV^6«^1t©^s'7T 

C ©fc*MH 5*7 7 ©*— 7D-$ !37 

ft^Wttt^CS^tJ^a. LWoT, ^©»ff 

[0 0 0 7] *i-C*»M(±, *^7-;?^|ltD 

E«©£fc©&*£$l«-r 5 ~ i £ S (ft £ 1"5 0 
*3SM©-**©3RMtUTH:, #jQ«jft«S* 

-;^i#©f— ^<('^7-fT> hlrBSim' i£i 

[0 0 0 8] 

TiV 9 4 A ^ ;*-/ tf S? i7*W7A ^Jiffi L £ 
5 ti-*1>©T?*>«. 

[0 0 0 9] i. 94 &7,9-y? ! f—9 iflHWfcSivfc 
A/Vx-^i^t^Sfc©^-*^? h»7- 
^Srtf-LT, '>*< fctlo©^9^T^HJ:3tL-rSI 

-f d-/lfS?3.T/WS/^^A©^oy^Sib»«*jfe-eA 

^^^il^y77i:-effifiU IflE^-fT 
> M^$PT"^UTV^5 9 n y * iaft£^^fc^9S^7 ^ ~- 
r, •?-©feft(r£<3^T^^v : ^-y 

y77tfiJtiftf-?^7y b%1mZ?74T^h 

[0 0 10] 2. 9WSJff2©y<y7r©*a**SrEft 



[0 0 11] 3. m&X*&*-— D >?ZtltiJ$Wl*, 

Z>9vy909v y^^^y^wffiiwav^URK^ 
0 ltt±ot^^Ji5 r t 5 If* 

* 1 X» 2 fcE«© ^b? iffclMfMfc&ife. 
[00 12] 4. tulEESj^Kl, ftStioTSffi 
SftS £ fc t "f 5»#« 2 ItfS*© ^ n y 9 £lb 

[0 0 13] r = (p2-pl) /T 
(fc£U rii£»V- K P 2ipltt#A&ftfcffl|S]T'T? 1 
©MfS-f 5 2 -oi7J/< yy 7 m&®m.) 

'Pft< 1 1 lo©^7-fT^M^L"CSHfWfcH3t^ 
y h y TA'?4J**—*f4 

7^7Affi^n ; ,?tiM^t-fcot 1 buI2^ 

X°m±LT^Z'& J %^x : rJ>.0lti!>CD9 v y 9 bM$iZ 

$h,immz.. mmMR&tifc.T-9/<try v&m&i? 

y9m£s<yyrfrbmt!LTmm,9 : 74T>'h<n7 £ - 
#«-g*Wc«fc1-5 r i ? p y9mm 

[0 0 14] 6. UB3?y ^»*/<y 7 r ©*«*** 

^ y ^ fiE^4r W»f 5 r i S: W» i: i- 5 111*51 S fcK 
«©^n S '^^ili^iflt*& 
[0 0 15] 7. MK^y hy-^^y^^fi, 

9-y vo94 ^^9>y°bmm^m^m\t^m^m^ 

6 i'ffitf© ^ P jr ^ 
[0 0 16] 8. ITEMS' bf-^^y^fiK^I*. IETF 
!)7;^^Aei7'n^;i' (RTP) lafciSotltt) 
« $^5rt^#Stii-5lf*56i'Em©^oy^» 

[0 0 17] 9. $m*r~9'<9y hit, RTPT'a f»=! 

t^eiM SJx5t©tfe5rt S:if#® tT Sit 5 IcfE 

[0 0 18] 10. *y \-V—9*<k\JX=f~-9>Vrv 
hSrSftU, A/V«#SE|ltJ:.orA/Vfll*S:a^*S 
7;^-<At-7-rt/f^^7^yXfAffcor, 
W1B*y h y-9t^-9/*>T y f%S^UT-^*& 
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UrT&tiMRto'* yyrt, itl3aA/V«-!HIK*»ftsS-& 

m ffi * X A £0 ? D y f $ 4 A A C > * ^ ?> ffiTJ 3 fL 

5 Ifclcofc^i^SftfcT*-* s> b©*-f a*;? 
"s*7ly> f>^§|i.5l2 ©fll* t coitgES^l^ Lit *t o 
■C , SulE i? v $ y7rfrtbffim mmt/< y?r^ 

&*—J l 4*/WB.7fl'i'* ! rK 10 
[0 0 19] 11. MSBIU«^y77t«nE5?3'^l» 

0 tie*© !> TA>* 4 T/vC^-r 

[0 0 2 0] *3£^©&»©ggt±, ^WT^** 
■>^7 1 A(Ofci!)©i?y4rili*Mia»©reH.S:«fti-Sfc 
it>© ry7h5?i7?Si7 , ;i' (software PLL- like) 20 

LT, RTP (Real-Time Transport Protocol^Sffl-fS 
*>©-?fc5. 

[0021] rr-c. "-f*ji/a" £1^5 ©Ji, -y— ^ 

Sfl&i&Hrt-Sfcfcfc, PLLfc&gtl-sa*, :?^-.i,© 
KP3'^'i*>|ftD*Lfffe* j fc5t+5. fljfctf, DTV 
MttA»47'}'->^**7 , P h=-;^fc5 0 30 

[0022] "-t-jv £v^©&, f--/<ts* 

(«•*©✓« y7r 7 n - L-t 5 left 5) i , M 
f 5 ($*©'* j'7ri s 7vy-7B-Lt 5 f£&5) 

*g#©^KTSfa^fffcir57 t c&^, PLLtt^gift 
5o 

[0 0 2 3] «rXlc«>5J:5(=, ttSftifoj: « 

5 fc^-'<a£*l$«fc**;4i, PLL[HlK£(^to*ffir'iI 

L, J: 5 £1-5t>©T?*>5. 
[0 0 2 4] i?y*V)&7n±Xtt* MOI so 



&ii^^fc^-<-i>.^^ 7-f T y h©RTP^ a 

(A/V«-g«E«©^Ds'^iL-ClRlCS««t-e»f^ 

ztiitmM£-RmK'*y7T'^mztiz, a/ 

[0 0 2 5] Sfc, * n jr * HUffi (Ett) tt. #Mff« 
ffig (reference fill position) h'tyy \-4*s*fy 
9 * I'Mfc Ltzs* y7r ©S^fitOli t ^S-^VfcW 
aSfl^y7rKJ: ^S^-f^r Mf>tLfc 

[0 0 2 6] 

*SVn\ -7y?li^B^@S (|^») ffil^7i 
-X • D y ^ • /P— 7° (PLL) Sr^vg t-fr-f {^fi£i-5 

[00 2 7] ■=& L"C, *^^©-*J|C0^^*JV^T 

ii^tLfc ? -r a ^ s 7 1 9 =7 4 r > y g #coa# ^ p 
^%ffflLrv>?m^^7 7 iaoT-?y ; ?ii4 

y^^mm^Wl^- h (drift rate) i&S$tffi$*U 
■t L-T v ^©feft, ^7^ TlshGy-vyftt* m%ttt 

[00 28] i©Bi»/iR?Ut*iV^T, y 7^ 

-f b a/W (RTP) t y y— XiMS)7*B h 

(RSVP) ©«* ©^ffiXtf-t©#ScO«t 9 pfflftlffi* 
tt, «T©##Xi»tsE©SitTV>5©-C, ^ffRTPtR 

svp^igai-syt: ha^a^^fAcnutt, ^ 
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$ 0 

[0 029] "RIP : A Transport Protocol for Real-T 
ime App 1 icat ions*' , H . Schu lzr inne > S . Casner , R . 
Frederick, V. Jacobson; RFC 1889, January 1996. *R 
TP Profile for Audio and Video Conferences with Mi 
nimal Control" ,H_ Schu lzr inne; RFC 1890, January 

1996. "RTP Pay load Format for MPEG1/MPEG2 Video" . 
D. Hoffman, G. Fernando ,V. Goyal, M.R. Civanlar; 

draft- ietf-avt-mpeg-new-01 , Internet draft, June 

1997. "RTP Pay load Format for Bundled MPEG" , M.R. io 
Civanlar, G.L Cash, B.GHaskell; draf t-c ivan lar-bm 

peg-01 , Internet draft, February 1997. "Resource R 
eservation Protocol (RSVP) Version 1 Function Spec 
ification" , R. Braden , L. Zhang, S. Berson, S. He 
rzog, S Jamin, draft- ietf-rsvp-spec-16 , Internet d 
raft, June 1997. 
[0 0 3 0] ZZX\ i?y9Z^t?*yb7~-9±XV 

tt, % kH9y-i t> Mr— ^<EBS:S-Mgi?*)!J* 9 y » 

v yv— 94*97 eaaw*y hv-?m 

32, ^y^MtfrXy^rtt, RTP&^Sfi34, *5-fT 
^*/^*«^*37*fcffl*T^S* **r-P- 

[0 0 3 1] /*l0te*5lr*T\ av* M?-^y-^n 

Rffi;fi*^*A'flsUfcfcG\ x^^AV&MPEGffSSL 
^Ky-Ay-^ll^RTP|?^bgei2^A^*^So R 

fy^tfa 



m'<*y b%m&-rzt><Dxh 

£<> *LT, 5 t-LT, RIP«F-Wfc««lZH:, AV 

* MJ y*- :* 114* 6 cOr— ^ *rStr-fcii 6 £>^4 n 
— K«« (payload field) tftSRlP^*"^ 
U ^jlfeO/<-5ry Heir— /ffft^^7A^ a y ^ 

hV-hTW*Sft, b?-92Qt:frLX974T 
>b\cfe&£ti% a 9 54T>b3D\£&^X* *yh7 
-^204>fe*fllLfcRIP/^sp h (^n-K«««)AV 

^7:*— *3lXlJ^£&tf** H7— ^l32tr^LTim 
^fci>y^^^^7T33«c:A^^n^o *LT. ^ 
j5 r Bft*^y7T33rt*ORIpy^s' Kfi, RTP«-^»S34^ 

£!3«#;SivC, ^Mra«^y7T36tB»S*b5o ^ 
H»I^<y7r36tt, A/Vy-^ll^fcf-^T 

% a ^LT, Ztit>toW7>hV-J*J*-9t±* Ztib 

«37fcA**ilSo 

[0 0 3 2] ^r.T% ^y^»i^y7733^a4U^ 
iMXBdjte, *yh7~9*Sy9<Mk1z1tJm* (tf- 
^ - f * — ■ ^) £A/V;* MJ — J^cotfy hi/- h 
(Oft^ttEmax^^St^ft^-r^,, Lfc#oT, JEfffflFfl 
T (MitHEftJfflttSrl^tl-a) ±©-0— -*iOi:* 

iriKJ&f'&i:, *J ^^^^<y7r33<sof"^XBdjfi, 

[0 0 3 3] 
[ftl] 

Bdj - ( Jnax + t ) x Rnax ) 

[0 0 3 4] 09 iff, Jmax = 100ms. Rmax=8MbpsSt/t 

[0 0 3 5] 
IW2\ 



Bdj = (100ms + 1 Obis) X 8X10* = 880,000-bit 
= 880,000/8 (bytes) = 110,000-byte < 128kbytes 



[0 0 3 6] LfcjJSoT. fcLtfc, WftO^^OQo 
S^fE^ tiX^Z ft fc fi. 128kBytes^i^>f Xays* y 7 

[0 0 3 7] *^<S?-||ffic>?F$B^*5^T, 

^7-fryh30KS8»a^y^»*i^Dy^iatt (in 

ffi) tt^Sr»Wi-5fc»<7>yny^g|"e*)5 0 MEMs 



V^T, TC P 35^^T^T> N30^RIP^ n 'y^<7>^^ 
!>y#^ tcnftn#iCDy^-/ V <D 9 JJ±% V is 9 ^ t 
sntt y 9 y7r 33ft ^n# g £0/n b ^t yb<094 

j±*9y?^ ktc\±&m~&zxfemir*m?uy 

9to94**$>9K , X<0lt1b<Dm^^tbZ 9 
so [0 0 3 8] iH2O^P^^0T^*Bi^ ta r±5^ ^ 



11 

y9&£'7vtexHi. ff»ft*JlfcRTP 94J**9*s7 

ZtlZ* S/^h^-Mltt* 9y47^s K30£>RTP# n 
y9 9<4**9>'9K t $tt>S><D9'{ A#£y^tttcn£ 

h^h41*>6»IB)IBfh^y 7x36^7*-^^* Six 
5c WMfc'<y7 736rt0V^y hteA/V^—£/^s/ 
b Wi547^WyMi» 7—9s<iry 

777 (BS*T) Sria«ft^jy77 36tLT«fflftni 
T*fc6 0 *fc, TC'3535^S*^J^A^«^@37^tfi 

au A/va^S37*»6iiA/va^s*a*i^^5 

t'x^"/^— 7 >f * y * (il^ft27MKz) £TC '35^ttJ 
[00 3 9] ^7^7^ h30fcf— /<10t©B©^ay 

9mn\*. s<y7T*-9Rx$itit}»m& t^^si 

BlMfNMO 43fcJ:!u mMft^s/77360^5' USt* 

^ A # i> > £ TC ' 35 tfttt U T 9 4 A # $ y 9 U ten & IS 

736(31^X11, fc*£;> n y9$mi& 0 <DlZ&m&1£ 

[0 0 4 0] r©H»lfl:^^7736coKffiS!i^tc:ov^ 
t\ H3teiSi"^y77«>HS:fflV^T»Mi-5. rciT? 

LT^»i"5) iitftLfc^^> p 7*affill©aEft:KS 40 
-^TfrfrixS, "-(\ iaia (b) fciR-fiSfc, ^ 
^77*aHMtasso*Ri (pi-»pz) t»^T^aftb 

tf, RTP^n^^^^A^^^^TC'35f±, ^^A^J^y 

£ix6 0 -Sfc, IrISI CO fc*1-J:5te. ^y7r8« 

fotf, m9v?994Aji9>9'IC'3S<DtiLtt$tV>1lS0> 
9JJ*iJ$i'9m&Uktcj)mMi$hx&^1j^m&£ 

tlZo -rT\ fflWT<0lB^3/7 7*afl[flltfpl^fc 
p2—SEffcLfctt % ^w<ioi^7>T7:^30fc<B|H<D so 
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[004 1] 
[8*3] 

r=(p2-pl)/T -(S3) 



[0042] ±BUfc^y7r»8fttBtt, /<4 

A#J»««(±^y * y 7 7 33£i£fg-f 3, 
[0 0 4 3] ±BO^oy^gaiU— hrtt, * 

y M7 — ^i?y^jS^jSr^-ev5©T?RTP*' a y 9 9 

^S'b!7-i!'^5'^^j*JStt)|SSt<iJJKi8Sfe5. 
i?y?Jl±^ 2o©ML fcRTP/"! ^ v > E> St 9 tti S H 
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